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Abstract 


Land use systems in the Amazon estuary have shifted periodically in response to the ebb and flow of 
indigenous cultures and increasing market integration. People have occupied the various islands at the 
mouth of the giant river for some 30,000 years and have constantly re-arranged the biological furniture. 
This essay explores the ramifications of human-induced environmental change for biodiversity conservation 
and development in the estuary of the world's largest river and underscores the importance of local 
knowledge of natural resources. 
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Resumo 


No estuário do Rio Amazonas o manejo de terras mudou periodicamente em conseqüencia das idas e 
vindas de populações indígenas e sua crescente integração no mercado. Povos diferentes ocuparam vários 
espaços distintos na foz do gigantesco rio por mais de 30,000 anos provocando mudanças constantes na 
paisagem local. Este trabalho tem como objetivo estudar mudanças provocadas pelo ser-humano no meio- 
ambiente tanto em relação à biodiversidade quanto à conservação e o desenvolvimento do estuário do 
maior rio do mundo, dando grande importância à sabedoria do uso de recursos naturais para a população 
local. 
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Historical perspectives 


Landscapes have been molded to suit the needs of people since the arrival of the first 
hunters and gatherers in the Amazon tens of thousands of years ago (SMITH, 1995, 
1999). Even though the first people to live in the region did not cut down the forest to 
plant, they transformed landscapes through the use of fire and enrichment planting. As 
they do today, hunters torched the seasonally flooded savannas on Marajo to capture the 
scorpion mud turtle (Kinosternon scorpioides), known locally as muçuã (Fig. 1), thereby 
opening up the landscape and pushing back forest incursions. Lightning set fires have 
long seared the savannas of eastern Marajo, but fire frequency increased and grasslands 
expanded with the arrival of humans. At one time, forests probably covered at least 
three-quarters of Marajó; now they have largely retreated to the western half the island. 

Pristine forests in many areas were altered into cultural forests, even without large 
scale clearing to plant roças. Forests around campsites and villages were enriched with 
trees bearing edible fruits and nuts. Some trees were deliberately planted, particularly 
cacao (Theobroma cacao) and its near relative cacau jacaré (Theobroma mariae). The 
forests in the vicinity of Afua in northwestern Marajó are full of cacau jacaré, so named 
because of its crinkly, caiman-like skin. Indigenous people likely enriched the floodplain 
forests with this understory tree. Today, children head into the forest to relish the sweet 
pulp surrounding the seeds of the "caiman" cacao (Fig. 2). Other useful trees arose 
spontaneously from discarded seeds. Yellow mombim (Spondias mombim), known 
locally as tapereba, still arises spontaneously from discarded seeds around home sites 
and on river banks where fishermen have lingered to make a refreshing juice from the 
succulent fruits. 

Palms loom large in the economic life of the estuary, so it is not surprising that the 
density of such plants owes much to human intervention. Extensive groves of tucuma 
(Astrocaryum vulgare) are found in eastern Marajó and adjacent islands (Fig. 3), a 
testament to the long history of land cover change wrought by people on the island. The 
ability of tucumã to withstand fire, set frequently on the campos in the dry season to 
hunt mucua turtles, has helped the palm proliferate along the interface between forest 
and savanna. The yellow fruits of tucumã are rich in calories because of the oil, as well 
as vitamin A (Fig. 4), and are therefore a highly nutritious snack. Accordingly, river 
dwellers (ribeirinhos) on Combu Island near Belém plant tucumã on the higher banks 
of tidal creeks near their homes, a process noted a century ago also by the Swiss 
Botanist Jacques Huber along the Rio dos Macacos in southwestern Marajo (HUBER, 
1943). 

Buriti (Mauritia flexuosa), known locally as miriti, also forms vast groves in parts 
of Marajó, especially in the transition zone to forest in the northwestern part of the 
island. The scaly red fruits are much appreciated as a snack and contain more vitamin 
C than oranges (Fig. 5). The tall trunks are occasionally felled and tapped to obtain a 
sweet sap (mel). Because the palm offers a host of other useful products, ranging from 
twine for hammocks to leaf petioles (tala) for making baskets and a starchy meal 
obtained from the pithy trunk, it is likely that the palm has long been planted on Marajo 
as in other parts of Amazonia (HUBER, 1910). John Levy, an English trader passing 
along the northern channel of the Amazon estuary in 1597, noted that the now extinct 
Arua made "bread of a great tree called anarola and drink of the juice thereof, which 


they doe by poundeinge and seetheinge” (LORIMER, 1989). Anarola is most likely - 
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buriti, one of the tallest trees of the estuary, and may have once been a staple at the 
mouth of the Amazon. 

Like waves on a beach, indigenous cultures have come and gone in the estuary, each 
leaving its imprint on the landscape. A thousand years ago, for example, Marajoara 
culture, characterized by its distinctive ornate burial urns, flowered on Marajó and 
hundreds of thousands of people were supported by creating mounds to grow food as 
well as to bury the dead (ROOSEVELT, 1991). Other cultures predating the Marajoara 
phase also built elongated mounds on Marajó, many of them now covered by forests 
such as near Afuá and along the Upper Anabiju. In the low-lying headwaters of the 
Anabiju, tracts of dry forest appear in an otherwise flooded jungle during the rainy 
season; tell-tale inajá (Attalea maripa) palms, which only thrive in relatively well 
drained soils, suggest that parts of the landscape were once artificially heightened, 
presumably to grow crops and provide suitable sites for villages. Some of the forested 
parts of Marajó were undoubtedly cultivated with such staples as manioc and sweet 
potato in pre-contact times, and the large populations on Marajó were likely also 
supported by trade in manioc pancakes (beiju) from upland areas. Thus, forests in the 
wetlands and uplands of the estuary cannot be considered virgin. 

Indigenous populations in the estuary crashed during the colonial period, mainly as 
a result of diseases introduced by Europeans. Yet, landscape modification continued 
because cattle were introduced to Marajó in the mid-17" century, and pastures were 
torched in the dry season to encourage more succulent growth in the rainy season. 
Lightning set fires have always been part of the ecology of Marajó, but the tempo of 
fires increased with the arrival of cattle ranchers. While savannas are native to Marajó, 
the area occupied by grasslands undoubtedly increased during the colonial period as 
intense summer fire seared tree seedlings encroaching from riparian forests. 

Floodplain forests, which had been enrichment planted for millennia by indigenous 
groups as well as cleared for crop production in some areas, also underwent changes in 
the colonial period. Cacao was probably absent from the estuary until the colonial 
period when it was planted, using slave labor, for the export trade. Floodplain forest 
was cleared to establish cacao plantations, especially along the lower Tocantins, until 
the late 19" century (FERREIRA PENNA, 1864). Starting in the early 17" century, 
hundreds of sugarcane mills sprung up in the southern estuary, especially near Belém, 
Abaetetuba, Igarapé-Miri, and parts of southern Marajó to make aguardente, a potent 
white rum. Floodplain forest was mainly cleared to plant sugarcane, rather than upland 
areas, because soils were better and many of the mills used tidal power to grind the 
cane (ANDERSON et al., 1999). 


Contemporary landscape changes 


The quickened tempo of market integration and urban growth in the last few decades 
has triggered further landscape changes in the estuary. The timber industry is booming, 
but logging is highly selective so the forest cover remains, albeit in altered form. And 
because rainfall is about three meters a year in the estuary, logging has not facilitated 
the penetration of fires into the forest, as has occurred in some upland areas of the 
Amazon, such as around Paragominas. Here I will focus on the impact of two other 
significant economic enterprises on landscapes in the estuary: acai extraction and cattle 
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ranching. 


The acai boom 


Açaí (Euterpe oleracea) is native to the stream banks of the estuary and upland areas 
of Amazonia, where it grows as scattered individuals or in small clumps. Spurred by 
strong market demand for agai fruit (Fig. 6) and heart-of-palm (palmito), river dwellers, 
companies from São Paulo, and even some cattle ranchers have planted açaí on a vast 
scale throughout the estuary. While açaí fruits have long been relished in the estuary, as 
evidenced by acai seeds in archaeological remains on Marajo, the market for the fruit 
has taken off with the rural-urban migration and the expansion of towns and cities in the 
region. A century ago, for example, Belém had about 100,000 inhabitants; today, the 
bustling metropolis embraces two million residents. The development of extra-regional 
markets for the fruit, especially in Rio de Janeiro, São Paulo, and Bahia, has further 
spurred agai planting in the Amazon estuary. 

The fruits are gathered by climbing the graceful palm with a foot sling (Fig. 7), then 
the fruits are stripped off the stalks manually to make juice (Fig. 8). Açaí juice, taken 
pure or mixed with sugar, manioc flour, or tapioca, is taken at every meal. In urban 
areas, acai ice cream is also popular. Açaí groves, known locally as açaizais, are 
especially noticeable around the homes of ribeirinhos (Fig. 9), and more agai palms 
grace the estuary now than at any time in the past. | 

Acai palm is also being incorporated in agroforestry plots away from home (Fig. 
10). Today, ribeirinhos frequently plant agai seedlings in subsistence plots after crops 
are harvested so that the floodplain forest opening is converted to a productive agaí 
grove rather than a tangle of second growth (ANDERSON & IORIS, 1992; HIRAOKA, 
1993; MORAN et al., 1994). 

Many of the agaí groves occupy areas that were once in sugarcane. Only a handful 
of sugarcane mills are still in operation today in the estuary; most have fallen victim to 
inexpensive, mass-produced cachaça from the south and northeast of Brazil. The first 
road linking Belém with the rest of Brazil, inaugurated in 1964, started the decline of 
the relatively inefficient cachaça producers in the estuary, a process accelerated by the 
paving of the Belém-Brasília highway in 1974. 

When the palmito extraction front reached the Amazon in the late 1960s, many 
predicted the demise of agai in the estuary. After all, palmito factories nestled near the 
remnants of the Atlantic forest in southern Brazil had decimated a near relative of agai: 
Euterpe edulis. But E. oleracea is a ratoon crop in the Amazon because it sprouts after 
cutting. Most ribeirinhos manage their agai groves for both fruit and heart-of-palm. 
Older, less productive trees are felled for palmito, and culling takes place mainly in the 
rainy season when fruit production generally falls. So palmito factories, both large and 
small, are providing further incentives to plant and manage agai, rather than leading to 
the palm's destruction. 

The acai boom has triggered other landscape changes. In order to facilitate access to 
acai groves in headwater regions, ribeirinhos have deepened and straightened some 
streams, such as the upper Anajas and Anabiju on Marajo. And along tidal sloughs 
further downstream, locals have deepened and widened creeks to facilitate river traffic. 
Although such changes have been underway for some time in other parts of the estuary, 
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such as the southern shoreline of Amapá (RAFFLES, 1997), the increased tempo of 
trading in agai fruits and palmito has accelerated the re-engineering of estuarine water- 
ways. | 


Cattle ranching and landscape engineering 


Cattle ranchers and cowboys are also altering the landscapes of Marajó. Fires set 
deliberately to promote fresh growth at the onset of the rains are fanned by brisk trade 
winds during the dry season. Much remains to be learned about the role of fire in 
maintaining the dynamic border between forest and savanna on Marajó, but ranchers, 
cowboys, and ribeirinhos living along galeria forests are re-arranging the mosaic of 
woodland and savannas at the mouth of the Amazon. | 

Just as indigenous cultures before them, contemporary ranchers dam streams, scoop 
out ponds, deepen and straighten streams, and create ridges and mounds. Streams are 
dammed to provide more drinking water for livestock during the six month dry season, 
as well as wallowing holes for water buffalo, which were introduced to Marajó from 
India a little over a century ago. Two types of dams are constructed: barragem and 
tapagem. A barragem is simply a large earthen ridge built across a stream. During the 
wet season, a gap is made in the middle of the dam to allow water and boats to pass. 
Once the rains subside, the dam is patched, forming a lake, which slowly shrinks as the 
dry season progresses. A tapagem consists of two parallel fences of poles fit snugly 
together with the interior 1.5 meter gap filled with earth. Although tractors are now 
mostly used to move the earth, on some ranches, a special sling is still used to haul soil 
for dam building. Known locally as bengué, the stretcher-like device is fashioned from 
cowhide, about 1.5 meters long, stretched between two poles. The summer reservoirs 
provide a haven for aquatic wildlife, including fish for ranch hands. At the height of the 
rainy season, the reservoirs blend into a vast marsh. 

Where streams are absent, ranchers create watering holes by scraping out ponds in 
the campos. Bulldozers or tractors equipped with blades or scooping buckets are 
employed for this task. Known locally as rampas, such ponds provide refuge for 
waterfowl and are sometimes stocked with fish, such as the armor-plated tamoatá 
(Hoplosternun littorale). 

Cattle ranchers are often cast as the villains when it comes to development and 
conservation debates. But in the case of the Amazon estuary at least, cattle ranching 
may be doing more "good" than "harm" to the environment and society. Only limited 
areas of floodplain forest, such a vital habitat for fisheries, have been cleared for pasture 
in the mouth of the Amazon. In addition to providing a haven for aquatic birds during 
the dry season, ranching may actually be increasing the productivity of fisheries as 
nutrient-rich dung is flushed into reservoirs and natural lakes, such as Lago Arari. 


The significance of cultural landscapes for conservation 
some ecologists deem that only untouched or pristine environments are worthy of 


conservation (TERBORGH, 1999). Landscapes where people have intervened, it is 
argued, have been degraded and therefore can be essentially written off. Such perspec- 
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tives are shortsighted, however, and fail to appreciate that significant pockets of 
biodiversity are found in agricultural landscapes and that most areas of the tropics have 
already been transformed. Furthermore, locals have enriched the forest with economic 
plants over generations, and such cultural forests are valuable assets. 

In the case of the Amazon estuary, floodplain forests are replete with so-called 
“minor” fruits and nuts gathered by locals to supplement their diet. Such fruits rarely, 
if ever, enter markets, but they provide welcome variety to daily fare as well as valu- 
able nutrition. Some of the "phantom" fruits of the estuarine floodplain could eventually 
emerge as future crops in their own right, and because they are pre-adapted to wetlands, 
could help farmers and ranchers further diversify their operations. On Marajó, for 
example, families of river dwellers and cowboys snack on the cherry-like fruits of 
pitomba da várzea (Simarouba versicolor), a medium-sized tree of seasonally flooded 
forests (Figs. 11, 12) and the slender nuts of ceru (Allantoma lineata), the latter a 
relative of the better-known Brazil nut (Fig. 13). With interest growing in holistic 
medicine, markets are sure to grow for some of Amazonia's medicinal plants, such as 
andiroba (Carapa guianensis), a towering tree in floodplain forests. Oil extracted from 
andiroba nuts (Fig. 14) is a useful salve for treating insect bites and when rubbed on 
livestock, forces ticks to drop off. Such trees may eventually figure in calculations for 
carbon offsets in this century as global warming becomes more accentuated, as long as 
the habitats they grow in survive. Andiroba, for example, is also in demand for its 
valuable timber. 

If conservation is to be effective, one must know what is being conserved. In the 
case of the Amazon, many of the landscapes have been transformed, but they are still 
natural, if one philosophically accepts people as part of the natural order. Most of what 
are popularly known as "natural" landscapes are to some degree cultural anyway 
(SCHAMA, 1995). One must also appreciate better how people exploit and manage 
natural resources, because such knowledge can help guide development and preservation 
efforts. 
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Fig. 1: 
Muguá turtles (Kinosternon scorpioides) are captured on Marajó Island by torching savannas and capturing 


the animals as they flee the flames. Mugua turtles are relished locally and find their way to urban centers 4 
where they are served surreptitiously in certain restaurants. Santa Cruz do Arari, Marajó, 13 May 1999. 


Fig. 2: 
Cacau jacaré (Theobroma mariae) fruits are gathered in floodplain forests and are relished as a snack food. 
Because of the enticing, sweet tasting pulp, it seems likely that some floodplain forests have been 


F artificially enriched with this near relative of cacao, which may in the future become a commercial crop 
q in its own right. Lower Rio Maracá, Amapá, 4 May 1996. 
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Fig. 3: | Fig. 4: 
Tucumá (Astrocaryum vulgare) palm often forms extensive groves in the transition zone between forest Tucuma (Astrocaryum vulgare) palm fruits are a nutritious snack in the Amazon estuary and other parts 


and savanna on Marajó. Tucumá is an indicator species of human disturbance. Near Rio Camará, Marajó, of the basin. Terra Amarela, Rio Tauá-Pará near Vigia, Pará, 7 May 1999. 
6 September 1997. 
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Fig. 5: Fig. 6: 


Buriti (Mauritia flexuosa) palm fruits are good sources of vitamin C and A. Buriti forms extensive groves Agai (Euterpe oleracea) fruits in a street market. Booming urban areas are creating ever-larger markets for 
in parts of the estuary, and some of them are likely anthropogenic. Near Afuá, Marajó, 9 September 1997. açaí fruits, which in turn is triggering a wave of planting across the estuary. Afuá, Marajó, 20 August 
1998. 
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Fig. 8: 
Children stripping açaí fruits in their home. The fruits will soak for about an hour to soften them before 
Fig. 7: making juice for dinner. Ilha Jurupari near Afua, Pará, 16 August 1998. 


Boy descending an açaí (Euterpe oleracea) palm holding a fruit stalk. The açaí palms have been planted 
around the boy's home. The fruits will be put in a mechanical beater with water to remove the pulp and the 
resulting juice will be mixed with manioc flour and eaten with fried fish. Ilha dos Porcos, off northwestern 
Marajo, 17 August 1998. 
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Fig. 9: o 
Açaí palms (center) planted alongside the home of a ribeirinho near Breves, Marajó, 10 November 1995. 
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Fig. 10: 


Fourteen month-old agai seedlings in an agroforestry garden containing several perennial crops including 


banana. Eventually, the agai will tower above the other crops, shading some of them out. Rio Camará, 
Marajó, 12 May 1999. 
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Fig. 123 

Fig. 11: , - ! um -— 

Tart fruits of pitomba (Simarouba versicolor) are gathered from galeria forests on the savannas of Marajó | Pitomba (Simarouba versicolor) fruits in the rainy season and is likely dispersed by certain birds, such as 

as a snack food. Fazenda Zebulandia, Lago Arari, 15 May 1999. ! pigeons and toucans. Pitomba does not currently enter markets, but could one day emerge as a cash crop 
| for wetland farmers. Near Cachoeira do Arari, Marajó, 17 May 1999. 
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Fig. 13: 
Ceru (Allantoma lineata) nuts float and are scooped out of rivers on Marajó during the rainy season when 
the nuts are dispersed from tidal forests. The nail-like nuts are related to the Brazil and are just as savory. 


a Fig. 14: 
ão Miguel de Pracaúba, Marajó, 21 May 1999. | 
ia CE i ! Andiroba (Carapa guianensis) nuts are gathered from the floor of floodplain forests in the estuary and 


cooked. The reddish brown mass is then left in the sun in a pan or palm spathe for several days to drain 
off the oil. The pale yellow oil is then bottled for domestic use or sold in markets to treat wounds. São 
Pedro near Guajará, Colares Island, Pará, 15 November 1998. 
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